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1 1 
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±teft 2 OTtm^x 7f>7'h7> yx ? s^ft 2 ^^m^x ->*x 
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±SBft 3 OTtmfflX << y ■f- > 7* h 9 > v'X 9RXfm 3 O^mfflX 'f 7f vX 

7(±, KW >l^±#lS?ii^PM I S F E TS^NM I S F E TXh •) , Z<D 
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tbliE# 2003-3085730 



m% 2003-271883 ^- v : 2/E 

ffi £ m L & v * mfaUtt K o & t5 ? & Jft m ffl * <Y y > 7 V 7 > V : ^ 9 £ * > tc H -6 , 
[ft«8] 

1 - 7onv>W 1 oC|Emo#ig#:^MHi5^T, 
9 ] 
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[M*^ 1 0 ] 
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1] 

Ifjfcjg i~i ooo *>v>-f ftrt* 1 OHl£f^C0#2»#^MiZjo^T, 
±IE 3 o co $ 4 co Sf*M * ffif x. . 
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iS5l4f£OL S I OfgftHf&K&^TIi, L S I rtKE«S*i*¥##^<Z>#14*fctt 
St-ttHJ («95£) -t-^>Ci75 ? SM-e^^, -e^^m^V* (Mttffi SVTEG (Test E 
lement Group) <£>*i§TO-7& s 'J&g"eab 4 o 
[ 0 0 0 3 ] 

[0 0 0 4 ] 
[0 0 0 5] 

■tmmmx*>z> 0 

[0 0 0 6] 

I^HtC^-r «fc oC, PMISFET101 (P-type Metal Insulator Semiconductor F 
ield Effect Transistor) t NM I S F E T 1 0 2 (N-type Metal Insulator Semicondu 
ctor Field Effect Transistor) ttffe&Uz&fiiZtiX&t)* P M I S F E T 1 0 1 RV 1 
NM I SFET 1 0 2<r>f&YV4 V t , g£^W 1 £ l± / - FN 1 Ciotil^ilTV^ 
o PM I S FE T 1 0 1 cov-:*(±m^ffiVdd£ffi*S1-&m^W KP S TK»«S*i 
, NMISFET10 2WV-7(iift^7FGND (SEEVss) JCSS«cS*fCV»* 0 P 
MISFET101 cor- h Kill KgMfcSft, NM I S F E T 1 0 2 <D 

y- v ummm^ y k i 1 2cf jt^nti^o rsiwi «t •? *>±ji Kgegsti^ 
mmxfrz tie^w2 £3cmi-£B£HW3 t^mnhtix\^ Q Eiw2it y — k n 2 

RtfNM I S F E T 1 0 3 ZfrLXB 1 mM^^" 7 K 1 1 3 KS^cSfU SSHW 3 (i 
, 7 - FN 3 a^NM I S F E T 1 0 4 J^LtH 2 tSi^l/'i y K 1 14 Kjg M£ 
Tv^o NM I S FET 1 0 3, 1 0 4 <D&¥- M±, msl^- * -ffi/W Kl 1 5Ci 
«S*LTV»4 0 -e-L"C, *2«at«5£ffl/fy Kl 1 3, l l 4ClIItl 2 1, 1 

2 2<D-fu-7*mbz^x, rn.mii , 12 zmmL^zx 9 ict#^$tirv^ 0 m^t 

ft 1 2 1 , 1 2 2 O "7° n — 7*7& ? mv;f iJJ^ffl/^ 7 Kl 13, 114 Cll! $ n/^ t £ iHt „ 
NMI SFET1 03, 1 0 4 07-^^0 VCBg^Wo 
[0 0 0 7] 

EW2UNMI SFET1 0 5^^LTMA7 FGNDCliJft, @£^W 

3 t±NM I SFET1 06 *^LT«*^y K G N D Cffft $ fiX 0 
[0 0 0 8] 

S£C13fcU KIW2 hE!W3 fcOF^co^S^C23t 1-^» 0 fcrtfU #fiCl2h(±, 

seiwi n«jE*enjtaL^i: § kse*£W2 twSije$tL-5Sffif*eii*pL7t«jE-c#jo^ii-c 

[0 0 0 9] 

HI 8 (±, HI 7 iZ7jiirmmm%.mS&<DW)ftZ7f;ir ? 4 5 ^^B|-C*4o M^<7)#i??JJ^!S] 
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t-f\ S^mi±Vdd(±mi±Vcc^@^$ti, MlffVssliOVCS^^^iTv^o 

lt. jtnmmizvm tmmmmi±vn2 tt±, t-o^-r ^ y9K&^xi>, pmis 

F E T 1 0 1 XliNM I S F E T 1 0 2 MUtf* yWWJ-$>2>Ztli%:^£n tc, HI±V 
ccX5imEEVsstH3J f^^x. "btL^o tz tz L > PM I S F E T 1 0 1 , NM I S F E T 1 0 
2 ^ ^ ^ >^(±^tti-^o L/^oT, PMISFET101S 

O'NM I S F E T 1 0 2 <7>Jl^ mv^(±^ t ft v> 0 
[0 0 1 1 ] 

^LT, ? 5 >^ t 0 - t 1 <Dffll*^ j&mfflmJ±V112 ^mffVccH^oT, NM I 
SFET 1 0 2, 105, I 0 e>tf*yVm^h2><nX\ 7-KN1, N2, N 3 ^mfi 

a*® % mi± v ss @ ^ $ n £ o 

[0 0 12] 

H5^/t 1-t 20|Ii:ii, ^TOMISFETlOl, 1 0 2, 1 0 3, 1 0 4 

, 10 5, l 0 6^t7tiC ; i^o 

[0013] 

9 -f 5 t 2 - t 3 0^t3(± N PM I S F E T 1 0 1 S^'NM I S F E T 1 0 2 l±^- 
7^^(C^oTi3 19 , NM I S F E T 1 0 3 , 1 0 4 ^ 

[0 0 1 4 3 

^^5>^t 3-t 4«^l±, PMISFET101 ^ COT', |E^W 1 

rt^S£ilW2, W3Clf«$n^c ■e-T, «»fLftl 2 1, 1 22^ffl^tli|^ 
•t-^i-^^ticj: 0, #»C12, C13, C23£M\7E.ir2>Z\ ttfX£Z> 0 Z\<D94<y9' 

1 3 ii-h t 4 $tob#^{±> se^w i (cmw^ii^^ftT, matt 121, 1221:^ 
r m ae £ -=e - ? 1- & <d t c 53* & b# ng k 1 s a $ n r v „ 

[0 0 15] 

5 >^ t 4 - t 5 0ratC{±, PM I S FET 1 0 1 ***7ttJ!P.UiSr-5o 
[0 0 16] 

9 4 5 5 - t 6^Pa1tZ{±, ^TCOMI S F E T^t 7tiC^ « milO^-^ 

[0 0 17] 

* ^ 5 y? 1 6 - 1 7or B i(i, M<>/to-ti (omt n zmft*n%^, 

[0 0 18] 

- COHlS&^fiJffl LT, ilfl5e^ffi-eaiiM1-£tf>l±, Mattf 1 2 1, 1 2 2CJ:o 

(= 1 /t) (Tti, H^>^to*^t7 i-e^ri) t-t&t, Tie^: ( 1 ) , 

(2) 

I 1 =C12 • Vcc • f ( 1 ) 

12 =C13 • Vcc • f (2) 

[0 0 19] 

LT, 5*; (1) , (2) *fflv»afc, «H£MftC12, Cl3(iTie^ (3) , (4) 
C12= I 1 / (Vcc • f ) (3) 
C 13= I 2 / (Vcc • f ) (4 ) 

[0 0 2 0] 

c 12, c 13 & fiswsg-r ^ct i4jst*4 0 

[#I^m 1] USP6, 300, 765B1 

tBfflE# 2003-3085730 



mm 2003-271883 ^- v : 3/ 

[§&^i^3 

[0 0 2 1 3 

(1) EI 7^1", @e^tW2 tS£tW3 t <7)^0#ajjSC23^, d 7 K^1-[s]j&^?- 

(2) in 7 KTr.-tm^^^-y^m^^x i>, %mw2i,zmj±.zmnLtzt£K%mwi 

iz $n-6Sf^, W 3 KfcJEE & epftl L £: & U EH W 1 u !§ $ ft & m# £ i« 5£ 
( 3 ) iiJ^Rlfg^^g <D$Uz&si v Yfii?%? < , -m^^ v Vmmt l OO^mXl 

[0 0 2 2 ] 

ifc, (2 ) IzM-t&m&t LT, M I S#itc£>tt&Cgd (=dQg/dVd, 

Q g : r- Mf, V d I K W >1E) Cdg (=dQd/dVg, Qd : KU"f > 
Vg : ME) <D*Bit£ffllJ5E-r& - ^^f^^v^v^^Jr-^^^^o 
[0 0 2 3 3 

[ * * * *> ^#£3 

[0 0 2 4 3 
[0 0 2 53 

z\tnzx*), i 1 Oi#»tf-» 2 &lo3M*«M*-£3?> 

5eU#£ 0 i^, m*mfc®&izft&-tz¥mit'f-v7±.<os*>y k»*±, ^mmffi&*&8& 
k& £ & - 1 arcs z> 0 

[0 0 2 63 
[0 0 2 73 

mmuzmix, 2^<Dm^um<o^±mMt:m^.Lx^^mit, ^^.mM<Dm\^ 

[0 0 2 83 

ii~i3 (D^ifcffittit, ^-rtii>mfflLx&^xi>£^L, misfet<ov-x- k 

[0 0 2 93 
[0 0 3 03 

tizxt). mm®&^<o%iM&ittiftt>*tzz.£tf-Bsmz%t)^ ftm&iwtftzztizx 
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n nm> -co - 9 t>m^ \z & & 0 

[0 0 3 1 ] 
[0 0 3 2 ] 

m 1 <v£mm) 

1114, f£l<^ifeff^K#£i£&#:iSe (LSI) tcBEfi $^-cv^^*ijB5cIaJKO 
[0 0 3 3] 

*LT. HI 1 tc^i-J: 7 fc, ^;S&#^0#^#:^g^(7)^#fiiiJ^Hl±, 

EHW2 (|2Xlif3«M) fc, E»W1 KtltrpfrKStfafc fcfcK, ¥Ii 

SE*£W2 OHgo#M£Cl2, C21fc L, E«|W1 tE«lW3 tcoffi<7)§44-C13, C31 
t L, EiW2 fcEiHW 3 t<Dm<7>&mZ C 23, C32ti-^. 0 fcrtfU §fiCl2£f4, E 
HW 1 H«BESr6PJjnL^ t # KEIftW 2 tcfliES ti&mffi £tfl;!jn LfcWEE-Cftlo tzfeX~$> 
So #*C21ii±, E*|W2 tcSJEE^^JPLTtt itcEi^Wl tcf|je$tL*«#*eninL 
fc*ffi-C«ofcHn?** 0 SftCl3t(±, E*W1 K*JE*epinLfcfc #KE*W3KSt 

jBS*L4m#*W*nL^*BE-c«o*:fl[-e**o SiC3itii, E>saw 3 i;ms£ep#n l 

iw2 n*ffi*epjnL^:fc § ce*w3 izm&ztizmffi%muL?znj±xm'otzmx& 
z>o #fiC32i:(±, Eigiw3r«jE«:enjnL^:t #tcEi8iw2 nsiie$n*mw4:enJ!niL 

[0 0 3 4 3 

M*£lHlJ»Kf4, Sv»K&7!lKE*S:ftrt:3-3*>PM I S FET 1 , 2, 3 (?cmffl 
>^h7>yx?) #PMISFET1, 2, 3 U^ft^ftityijKSMdcS ft 
/:3oONM I SFET4, 5, 6 (MfflX'f 7f >^h7>y'X^) <h 7&*Efi $ ft T 
v>£ 0 PMISFET1, 2, 3<&V-*tt, **Jfl*ffitt*&&fcigT, *MffiVdd* 
Mt4tiS^-? KPSTf:*It:S^$n, NMI SFET4, 5, 6<7>V-^(±, J£ 
8*A7KGND (SEEVss) lC^tjitC^$tT-TV^ 0 PMISFET1 
SJFNM I SFET40KW>fc, E*fW 1 1 14/ - FN 1 (:<totSvH:fl$tiT 
v»* 0 PM I S F E T 2 S^NM I S FET 5© Kl/'f E*RW 2 4: (4 / - FN 2 K 

iotB>Cli?litV^o PM I S F E T 3 RX/NM I SFET60KH r >k, E 
HW3 tit/ - KN 3 [:J:otBM:Ii$ntv^ 0 
[ 0 0 3 5 3 

oi t), K«wii4PMi sfet i ^^LT 7 tmfflmi±«t|&^®.y f mM^ o 7 KPST 
ehw2{±pmi sfet 2 zftLxftmmmmm&URvmM^v kps 

Ttc^$n, E8lW3fiPMI SFET3 «r^*L"C3t*ffl*JEi«f<&«3lW ? *«l^"V KP 
S TCli$fltv^o 
[0 0 3 63 

HI 1 K{4fc£ftTV*£v>#\ KP S T14. #PM I S F ET 1 , 2, 3 

<7>&mn.w& mumm izi>mmzti s gMHi^-y kgndii, #nmi sfet4, 5 

, 6, 7, 8, 9 0flH4®J£ (36«^iS) K^£M£ftT, Zti^ti&mzm&Z5-z.2> 
4 9 C^oTV^o 
[0 0 3 73 

t tz. Ei&W 1 (4, / — K N 1 S^'NM I S F E T 7 (£3 O^ligffl^ >f >y -f- > $r 
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F9>v*?) £t>U WJtHU^lT, WM^~? -m;*y K4 1(:}|1$HT 
EIW2IJ, y-KN2MNMISFET8 (£ 1 Xtill 2 tf>m»£ilW5£ffl X y 

?titi^ 0 @eiW3li, /-KN3MNMISFET9 (* 2 1 ©maEfflJfcffi 

y + yyhyypx?) tt&E flit <0 ft l«t-^-fflA'/K4 1 

CllHtv^o #E«|W1, W2, W3lt ffl L 

4 5«{HniliII (0V) H@5£Sft* 0 
[0 0 3 8] 

t*^f KPST (mffiVdd) HI*/t7 KGND (mffiVss) twimcii, ffljfflHHf& 
3U, fl-SIS* n -y ^g-^J; 0 fcfcjg&o* n y ? jf £#§4If£ 3 2 3^31 

3 3 i:75 ? 2vMC3&^iJtC^$ti-Cv^ 0 «IHP|n|K 3 1 WU SHS3S3 2 T^JSSfLfcffiJSSE 

^SlJ^ffi-f-ScttUDDT, I S FET 1 - 9W- F G 1 -G 9 Ct > • t7^)t) 
[0 0 3 9] 

W 1 7) ? 7tmffl^ y + y? h 5^^^t*4PM ISFETl &4M,TftSfflmJEflt*& 
*BKgM£$*iTi3 19 x *2 0*#:»*j"C**Ei»W2 (I(iW3) S^3«*#Mt 
&&EHW3 (II1W2) #\ -?rti^ftm : otMi^.m^4 v 7 h 9 > ^t*4NM 
I SFET8, 9 fcrfrLTWfcJRimLffiKSMfcSft, i^, »2 Oi»fltaj#^*-&Eil» 
W 2 (X(±W 3 ) ^rclffl X<7f>^f7^v^? "C* 5PMISFET2 (Xli 3 ) 

£ftLTftmmmi±mi&u^ : &ficZtir^z><D-e y senwi-w2wotici2i: 4 e$i 

W 1 — W 3 fsl^liC 13 1 ("iPx.T x @eOT2 -W3 F B 1<7)#fiC23 (Xf±BB«ftW 3 - W 2 
^O^SC32) Cl t^pTSBHioTto 

[0 0 4 0J 

$^13, EntW2, W3rt f 3ESffl*>f v + yy h 7 sVT, 9X*&h PM I SFET2, 

3 zftLxftmrnrnfrmsu^mmztiz e*hw i ^aEsu^^ y > 

F7>yxn-*4NMI S F E T 7 LTflJR *) ft L«BKS&R§*i-CV»Stf>T?, f£ 
^•t^ct^i;, SeiWl-W2fflO#lCl2, C2l£, EifW 1 -W3 MO#fiC13, c 
31t, E&W2 -W3K?>#iC23, C32 1 v» -5 3 ocDEi&W 1 , W2, W 3 FhJ O T O 
5Mi L TSlJgi- 3 £ i j&nJTSB £ o *:<, 
[0 0 4 1 ] 

£<bH> e*Wl, W2, W3^\ ^ftfliMlX ^ 7 f > 7 h 7 > y X ? "C^ ^ N 
MISFET7, 8, 9 *4h LTJMMBfc&T, K»C*«$*LTV»40"C, 2o 

[0 0 4 2] 

Mf-^J: «9 <>fcv*jgifc&*>* n -y Mf-^£ftlJfP[eIj&3 l^£PftnLT, 3ilJ»|n]g&3 1 TOSfc 
[0 0 4 3] 

HI2(±. §iiHJ^IiIS&^fflv>^#4i|iJ^Bt^$IJ«|Dl|^3 1 *^ttl^$n*#M I SFE 

t 1 - 9 <D&y- b g 1 ~g 9 Kepimsft***- Vgi~Vg9<o^ra^b^^i- 

^-f5>70-C*4o TOK^^T, T12li#SC12£^E^*--t-*W||ifl£*U Tl3(i 
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^SC13£^E-* -1-&l$fM?£^U T21t±^iC21^^e-^--r^ttgF^*^L, T23fi 
^iC32^-t-^-i-^s^^^^LTv^ 0 0 2 H{±tf$*itv>&v^\ m^mff Vddii 
[ 0 0 4 4 ] 

-fi^T12{;£>tt<5>ilflJ$]- 

i-f\ ? -f 5 t 10TW\ NMISFET4, 5, 6 <T>Y- h /i 4 TX Vg4, Vg5, 
Vg6(i^THl/^^-C'*l>(7)-eNMI SFET4, 5, 6lit>ti^^ 0 PMI SF 
ET1, 2, 30^'- h/^7XVgl, Vg2, Vg3#H l/^;K*^^OtPM I S F E T 

1, 2, 3lit7ft|T'i)i 0 NMISFET7, 8, 9 <DY- h T XV g7, Vg8, 
Vg9^L ^^t*^WT*NM I S FET 7, 8, 9 It * yWmxb £ 0 - <0 § [z It , 
NMISFET4, 5, 6 >#SBTN PMI S FET 1, 2, 3 7*iSi-C* -6 O 
"C\ y-KNl, N2, N3i:l«li4^1jH:?imMS„ 

[0 0 4 5] 

9 4<>VtllX\ NM IS FET 4, 5©^- h^'^7XVg4, Vg5# ? Ll^;H;^ 
ftLT, NMISFET4, 5 tf* V ftii: £ Ot, / — K N 1 , N 2 T^Hk^ y K G 

[0 0 4 6] 

-kK, 94^>9't\2X\ NM I S F E T 8 or- h'U TX Vg8**H U^JM-SHt L 
X, NMISFET8#t>«iKi40t, Ei»W 2 fi 7 - FN 2 Ltll^- ? 
-ffi^y K4 1 taHii^tC^^o 
[0 0 4 7] 

>k^. ?4$>ytl3X% PMI SFETlOf - F/W7XVgl^LU^;H:^fcL 
t\ PMISFETl#t>«iC^^«T\ E#W 1 H7- KN 1 ^LT«Sa 4 7 K 
PSThfitiC^^ E*Wl7&«3E*§ft*o 
[0 0 4 8] 

iot, ? >f 5 >^ 1 13- t HOfl^KtC, mJE^-^-ffl^y K4 1 KfcSMM 5 <Drf 

v-yzmmz^x, m^i^mi^-t^zt^ztn, u»wi »c*mvcc*enspL^t # 

= 1/T) (T»i, y -T 5 >y* t 10j&»£> t 17*TOB#ra) fc, TfB:^ (4 ) 

C12= I / (Vcc • f ) (4 ) 

[0 0 4 9] 

-€-co|£{±, 9 4 y tu, t is, ti6, 1 17-c, -e-n-m^ >f 5 >>f t 13, tl 

2, til, t 10fci!£<D»ffc*tT$ «fc-9fc, h^-fT «»Wt:, 

\Txt\t9 4 \ >^-tiot|5ii:fij^^^Mi-o 

[0 0 5 0] 

»l|BiT12tf>ffl, PMI SFET1 t, NM I S F E T 4 XliNM I S F E T 7 t # ? |b]B# 
fc* y\fMX^ta^ Z. t lt%^<DX\ m%L*~? ~m^y K4 1 y KGNDCfS 

/n*7 KP S T^<boM«SE75*»En4^ (i&v> 0 ifc, PMISFET 

2, 3 (i, #t;^-7^-e^)^,<7)T\ S££|W2, W3^1ffVccCJ:ot^l$ti^;i: 
Ii4v> 0 ^ A, tc, flgKT12<?5ra, NMISFET7, 9 \Z1g\Z * ytitmx*$> Z> <DX\ J- 
KN1, N 3 #11^ - * -ffl/N* y K 4 1 t &9tf8!£ £ & £ £ fi & < , SE1W 1 , W 3 
frb<Dm.tiitfWLMZtlZ>Z tltft^o tfz. #!WT120|Hk NMISFET6«f-hA* 
4 TXVgStfl&lZHU'OW&ZZ.kfrb* NMISFET6a^(:t>tlt**t), 7 
- K N 3 O mffi tt 0 V H 56 $ *t S O t? , E* W 3 M« * »i Hill i $ ft & v \, 

[ 0 0 5 1 ] 
-»§lilT13KiStt*W»- 

i-f\ 9 4 5 t I S F E T 1 - 9 or- h/<>f Vgl~ V g 9 (i, 

JWHT12t::*5tt4 9<i\V7\ lOt -eft-rftR CIEK*f*5o 

tBiE#2 003-3085730 
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7/ 



[0 0 5 2] 

?4<>yt2lX% NMISFET4, 6 <DY- Y 77 Vg4, Vg6?!> s L V<)\> tc^ 
-fbLT, NMISFET4, 6 tj s * 7fcSH & & Of, /- KN 1, N3 75 ? fj|A°7 KG 

[0 0 5 3 ] 

>k^, 7 4^yYt22X\ NM I S F ET 9 <OY- Y'<<1 T7 Vg9rt ? H U^<)l[Z^itL 
t, NMI SFET97) ? t>^it:^^Ot\ @S*HW 3 f± 7 - KN 3 Zfr LTmil^- * 
-m^-y K4 1 tzfjl^U^^o 
[0 0 5 4 ] 

?^5>^"t23t\ P M I S F E T 1 O r- h / ^ 7 X Vgl^ L 1/^ ;HC tfb L 
PMISFETl^t SE^W 1 i±7 - KN 1 ^^Ltlg/N'-y K 

P S T t « M^IU; & *K SS^Wl^m^ti^o 
[0 0 5 5] 

ioT, ^-T 5 >^*t23~ t240^P^lC, K4 1 izmm 4 5<7)7° 

seiw3 1 y- Yxtj-m^mfcZk* f ( 

= 1/T) (T(±, 7 <{ * > Yt20frb t27£X~<Dm%) tirZt, TIE:£ (5) 
C13= \/ (Vcc • f ) (5) 

tc^v^T, ge^wi tw3 t op B i<7)#S'fici3^iBij^-r-?) ^ tare £ 0 

[0 0 5 6] 

^r<Dmt. 7 4 < y Y t24, t 25, t 26, t 27^ ^iX^fl 7 4 5 y ^ t 23, t 
22, t 21, t 20^£^IJjfe£ ; fT n =t Y'U TX^fft?^ * ^ 5 

y y t 27-Cti * * 5 > ^* t 20 |ej C$IJtfl]^«s Clto 
[0 0 5 7] 

^f B 1T13C0P^, PMISFETU, NMI SFET4X(iNMI SFET7ifflS| 
iz* yWi-mtzfj: & Z tl±%\,*<DX-\ la^-^-fflA'y K4 1 ■fSHfe/'t -y KGND I*ztH : M 

7 K P S T OfIlI«ti ^ : i: li ^ t > c ^P B 1T13«0P^, PMISFET 

2, 3(i, ft:t7tlt*SWC\ |£iW2, W 3 t5 ? SJE Vcctc J; o T^c« $ d t 
{±&V> 0 $fbtZ, ffl T 13<7) p^, NMISFET7, 8 (if Ct 7 7- 

kni, N2^i?i ; e-^-ffl^'7 K4 i tfifr;ij:^^cti±^< > se^twi, W2 
^^mas tfmmztiz - t f±&v> 0 MfflTunm, nm i s fet 5<oy- y;< 

4 7 7 Vg5^tCH 1^<)VX*$)Z>Z tfrh, NMISFET5lif!:t^«it^i}, 7 
- KN2©lfiIiOVCi^$lli(7)T\ @e^W2 HR|^i-^^fi{±il?SiJ$n^v^ 0 
[0 0 5 8] 

- £8 m T 2 HC £ tf %> m w - 

Zir\ 7 4 5 y 7" t 30-Ct±, #M I S F E T 1 - 9^7- h/U7XVgl-Vg 9 (±, 

i$p H m2M&t& * 4 < y 7" t lot ^nrtiw\ cmffii^^-e&^o 

[0 0 5 9] 

3 >r t 31"C, NMISFET4, 5 <DY~ Y >H T 7, Vg4, Vg5rt ? L 
fbLT. NMISFET4, 5 tf* 7tkmiz & & <DX\ 7-KN1, N2/5W7KG 
N D b 'M&i fo Z> 0 
[0 0 6 0] 

? 5 > t 32tN NM I S F E T 7 <DY- 7 7 Vg7tfH U^OUbZ^HtL 

NM I S F E T 7^^ymmz^^><7)X\ lE^W 1 7 - KN 1 LTmit^- * 
F4 l t i&iifltSI & £ 0 

[0 0 6 1 ] 

3fcK, 7 j X y Y t 33X\ PMI SFET2 <DY~— Y s<4 7 7 Vg2y) ? L U ^<)i^ liZ^.'it L 
t, PMI SFET2^>«ii:^4^f\ MW2(±y-KN2^^LttS^7 K 

p s t t mm-mm \z % 19 , se^w 2 $ n <s 0 

[0 0 6 2 ] 

ttllE#2 003-3085730 



&m 2 0 0 3 - 2 7 1 8 8 3 ^- v : 8/ 

<tot, * ? yy 1 33- 1 34ojwKtc x mv,t -ffl/^y K4 1 izmmt* 5 07° 

EiWl nifita^ti^swms^-r^myrL I *»f>, KA^iW^JlMS- f ( 

= 1/T) (Tli, 9 4 \y V \ 30^ <b t 37^ "C<7>B#|Bj) tlrZt, TIE^: (6) 
C21= 1/ (Vcc • f ) (6) 

k^c>-v>-t\ nmw2 twi t (om<Dmm&c2izwfc-t & z t ft-? ^ & o 

[0 0 6 3 ] 

-E-<7)f£(i N * >f S ^ ^ t 34, t35, t 36, t 37t\ -Zrti^iX? J < > 9' t 33, t 

32, 1 31, tzotm<nm\t*fin =t^> r- v/<4T7.*m\:z*t. mm^z^j < 
y ? 1 37-c<± ? 4 < y 7 t3otm tmmwwjzm-f 0 

[0 0 6 4 ] 

ffl?$T2\<Dm. PMISFET2L NMI SFET 5XliNM I SFET8 

kp s TfrbtDnmwfc tmti&z tit^^o ttz. mmT2i<Dm, pmisfet 

1, 3 12. 1%tz*yWmx&Z><7)-(:\ EIW1, W3 75 ? HJIVcct; J; oT?Em£ti& d <h 
li&v> 0 ^f^T21<7)F^, NMISFET7, 9 y^m^^i><^^\ 9- 

FN 1 , N3^W-?-fflA'7 K4 1 t j» j§;|£l!n~ & & - <h Ji & < , KIWI, W3 
^^om^^miiJ^ti^, d t {±^v^ 0 ife, ^f^T2lcOF^, NMI SFET6 <DY— hs< 
J TXVg6tf1?;l<ZHU'<)ls^&2>Z\tfrh, NMISFET6lifCt^«K**t), J 

- kn 3 (Dnmt o vn@^$n^oT\ ®mw3izm&irz>mmitmwzti%^^o 

[0 0 6 5] 

-S8F^T23K£U7&T&IJfKl- 

41*, 9 4 < y 9" t 40-C(±. I S F E T 1 - 9 h/<>f T7 Vgl~ V g 9 fi> 

jwraTi2Hi3tt4 * 4 5 yvt lo^n-rnpj cmsi^^&^o 

[0 0 6 6] 

?4<yyt41~C* NMISFET5, 6 0^- h/U 77 Vg5, Vg6ri*L 1"<;WC^ 
ffcLT, NMISFET5, 6 t5 s * 4 £ Of, ^ — KN 2, N3#W7KG 

ND tmmznzo 

[0 0 6 7] 

?^5>^t42T\ NM I S F E T 9 <T>¥- Vg9rt ? H l^/UKfEffc L 

t, NMISFET9^t>tli:i^.«T% E*IW 3 t± / - KN 3 Zfr Ltfl^ - * 
-ffl^-y K4 1 fcifciittSUcfcSo 
[0 0 6 8] 

>kiz y ? j ^ y V t 43-i:\ PMI SFET2<7)r-h^U7XVg2^LP^;K:^bL 
"C\ PM I S FET 2tf*ym'miZteZ,<DX\ EIW 2 f± 7 - K N 2 fc-ft- L xmffi^v K 
P S T fciUfiiRSUCfc 0 , EtW2ra?tlSo 
[0 0 6 9] 

cfcoT, * -f 5 t43- t440W!HK, «it-t-^ K4 1 iZ^'Mft 4 5<7>^ 
n--7^^$-tirT, M I «:ffl03E-r* - fc £ i , E#IW 2 ^m±V centra Lfc t # 

= 1/T) (Tli, * >f 5 >^ t40^«b t47i-eOB#F B 1) Tlfi^ (7) 

C23= I / (Vcc • f ) ( 7 ) 

ti^o'v^T, EIW2 tW3 £OWO#*'|ttC23£«05E-r&c: &o 
[0 0 7 0] 

-e<7>^fi. ?^5>^t44, t45, t46, t 47T% ^rtl-etl 9 <{ < y 7 t 43, t 
42, t 41, t40tj£<£>ffcf££fi 1 n «fc d Y- hAM7X^M$^ * << 5 

t47-C{2* 5 >^ t40£ |WI DHHUflcSBUK-t-o 
[0 0 7 1 ] 

JWKT23tf>ra. PMISFET2i> NM I S F E T 5 KiNM I S F E T 8 t tmn 
IZjrytfLmJZte&Ztlite^KDX^ Wfo*—9 -M^y K4 l^Jft/^y KG N D KMM 

tBII#2 003-3085730 



ftm 2 0 0 3 - 2 7 1 8 8 3 ^- v : 9/ 

KP S T*»fco;IC»*ffi;i&*aE*i*£fc»ia:v» 0 ttz, PMISFET 
1, 3(4, HSm* 7^-C***<0"C, E3&W1, W3^'llEVcci:J:oT^l?tL|,;t 
f4&v> 0 J9iWT23^ra, NMISFET7, 8 fi^rU^ 7«^SWT% 7- 

KN1, N2^1S^-^-ffl^''7 K4 1 tfIfiC^^;tli^<, KiWl, W2 

^ h <r> mm & mm £ ft£ ^ 1 1± & v> 0 im t 23 Psi > nmi sfet4 coy— y- /< 

4 TTs Vg4* ? #UH Us<)l<X~$)Z> Z tfrh, NMI SFET4l±fCt>tiT^l), 7 

- kn i <Dm.mto vizmfczti&<r>x\ &®iw nzffl&ir&m-Mitmmztite^o 

[0 0 7 2 ] 

-8!fflT31Kiitt<&WfP- 

$-f\ 9 4 5 >^t50T*(±, #M I SFET 1 - 9 h/^7XVgl-V g 9 f±, 

j(aKTi2Ui3tts * 4 \ y? t lot^tt^nm i:mj±i^^-c&& 0 

10 0 7 3 ] 

? >f ^ y tT t 51T% NMI SFET 4, 6 COY — \ f^-i Vg4, Vg6# ? L 
fbLT, NMI SFET 4, 6 & * <DX\ S — KN 1 , N3^11a'7 KG 

ND fcJg»fSn-6o 
[ 0 0 7 4 ] 

ifcU, ^-f5^^t52T% NMI SFET7 COY— 7^, Vg7:# ? H P^-MCgg-ft L 

"t, NMI SFET7^t>tli:^-S«t\ SfiltW 1 (4 7 - KN 1 L TMSfc* — * 

-ffl/N-y K4 1 t&mm^bZo 

[ 0 0 7 5 ] 

9 4 5 > ^* t 53T% PMI SFET3 COY — h s<4 7X Vg37& s L U-^OVIiZ^it L 
t\ PMI SFET3^ 5 t & & <7>T\ Ef&W 3 f4 7 - KN 3 £4h L TISa' y K 

PSTtM^cSRUft*), EiW3^«$ii«5 0 
[0 0 7 6] 

iot, * >f 5 y? t 53- t 540^^11, WSK-t-^-ffi^y K4 1 KKSfcfM 5C0y° 
n-r£&fcfe$-£-C, III 4:ffll561-*ifc tzJ: «9 , ElftW 3 fc*JEVcc*EPijn Lfcfc £ 

E«witc«je$n*«w^ffl^i-s«aEi^t,, Y-bxtim^mm^f ( 

= 1/T) (T(4, ? * 5 ^ t 50^«b t 57S-CO^H) Tie^: (8) 

C31= I / (Vcc • f ) (8) 
tz^cfv^T. SE^W3 kWl fc<Z>H<^MC3l£ffl5Ei-£.L £5& f -C#S 0 
[0 0 7 7] 

£43, ^(Dfeli, 9 4 <y 9* t 54, t 55, t 56, t 57T\ -ttl^tl 9 4 5 > ^ t 53, t 
52, t 51, tdOtmnmftZfto «t 9 Y- V'U Tx%mtz-&. * * 5 

> t 57-Cti * 5 > t 50 <h PI CMIHItSlCMt. 
[0 0 7 8] 

WKT310H, PMISFET3L NMI S FET 6X1±NM I SFET9t#'|s|S| 
ct>fti(:^^;ti±^v^t% mit-^-^-ffl/W K4 1 KGNDH1S 
KPST^ibWlIlIW^^tliiK ifc, JWHT31«9ffi, PMISFET 
1, 2(4, fi:t7»*^(7)f, E«W1, W2 75 s *JEVccti«t o C t 

f4&^ 0 SfcK, mmT3l(Dm, NMISFET8, 9litCt7ttlf*5^)-e, /- 
KN 2 , N 3 -ffl/f 7K4U flftiC^^ £ i: f4& < , SE^W 2 , W 3 

75 if b<7)m»fL75 ? ||ffllJ$ti^ C £(4&v> 0 Jfc, 88119 T31£>Hk NMI SFET5 COY— h 
-< T^Vg575 ? #tCH 1"<)UX'$>ZZ tfrb, NMISFET5lifCt^«it*l), y 

- K N 2 O mfi 14 0 V \Z mfc £ K 2> <F> X , $m W 2 H IW# i" S ^* (4 ggffll $ ti 4 v ^ 0 
[0 0 7 9 ] 

- JWF^T 32K43 tt-i>$lJ« - 

i-T, ^ >f 5 >^ t 60T-14, #M I S F E T 1 - 9 0r- h/^-f Vgl- V g 9 (4, 

mfflTmz&nz 9 4 5 >y t iofc-£*i-r*iiBi i:ieu^;k-*^ 0 

[0 0 8 0] 

5 t61-C, NMI SFET 5, 6 h/<-f TX Vg5, Vg6^ ? L WOHZ%l 

miiE#2 003-3085730 
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^-v: 10/ 



itLX, NMISFET5, 6 tf* yftmiz & Z> <D~C\ 7-KN2, N 3 7i ? ^Jtfe/'^ y Y G 
[0 0 8 1 ] 

? 1" 5 > ^ t 62"C\ NMI SFET8 <DY~ h s<4 T X Vg8/S ? H U ^<)U dZ^it L 
NMISFET8^>tii:^4«t\ @£$IW 2 i± / - KN 2 LXMifi * 
-ffl^-y K4 1 ^ItWc & & 0 
10 0 8 2 ] 

? -1 < y ? t 63X\ PMI SFET3 <DY— V /<j T 7s Vg3^ ? L U ^<)^ ll^cit L 
t, PMISFET3^t>«it:^^WT\ ie|0 3(iy-KN3^jhLTlgA- 7 K 
P S T £ #j§tt& 4 *) , @£*§IW 3 ^« $ ft & 0 
[0 0 8 3 ] 

«toT, * >f 5 > if t 63- t t»t-?-|^7K4 1 U*at*f 4 5 7° 

n-r$r^ftl!$-fr-C, I £iM5E-f£ - t i:J: <9 , S£^W3 nmEEVcc^epfln Lfc t # 

= 1/T) (Tfi, 5 >^t60*»<b t67iWH) TfE:£ (9) 

C32= 1/ (Vcc • f ) (9) 

[0 0 8 4 ] 

fO||(±, ^^5>^'t64, t65, t 66, t 67T», ^rtl^tl 9 >f 5 > ^ t 63, t 
62, t 61, t 60i:iifr<Diftft*tT"7 «t n f^M7^5:M?^, ft&ttt::, 

> ^ t 67-eti J"f^>^t60tR tW«i^S8t-l5i-o 
[ 0 0 8 5] 

JWWT32<7>IW, PM I S F E T 3 <h. NMI S F E T 6XI±NM I S F E T 9 kib*m!% 
KP ST55^©IIlI»^:i:li^K 4 fc, PMISFET 

i, 2ti, eenwi, W 2 75 ? mi±vccic «t ot^i$nj ^ t 

f±*v» 0 I3KT32COW. NMISFET7, 9 7ttlt^4«f, 7 - 

KN1, N 3 #11^-^ -ffi/t K 4 1 t W|C^4 : i: li^ < , S«W1, W3 
frb<F> i mW.-/) t mM2tl2> Z tf±&V> 0 ifc, NMI SFET4 <DY— Y 

>f Vg475*HttCH l"<fU-C*>& Z kfrb. NMISFET4lifCt^t»lT^^ 7 
- KN l«Hili0Vi:iS$n4?)-C, ESW 1 KIS^1-S#atit8«y$*i&v»o 
[0 0 8 6] 

*^Mf^60#*7llJ^IU^H «£ & <h , 3 OOIS^W 1 , W 2 , W 3 Z> t § lz , gen 
W 1 £3EmLT«i»|-e#*#fiC12, C13^f»t-C4<, W3^?Elt^;fc(: 
J:*KM:C21, C23, C31, C32^^>iiJ^-f Z> Z ti)^m[zfj; -ofz 0 
[0 0 8 7] 

[0 0 8 8] 

IU3(±. ^2 0^*feff^H#-2>#2f#:^g (LSI) KBEB£*iTv>*#ifliJ£|5l*&o 
[0 0 8 9] 

fcy-X • KM^SD (* 1 ->xJH:ffiSt4*K**SUB ( 
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[0 0 9 0] 

—-ft. &mmj€.m&<Dfflm±. % i <DmMfmtmux$>2> 0 fit, v-x • ku^ 

S D ii«f«S U B t ©ROSti Cdb (C12tcffi^) , Cbd (C21UffiS) 
L, v-x • FM >ilSDty- MIGTtOKOgf *Cdg (CmzmM) , C 
gd (C31»c*S) U iS*«SUBfcy-httGTi:Wi©SttCl« (C23H*B 
*§) , Cgb (C32Hffi^) £1~&o fcrtfU #4Cdbt(i, v-X • Kl"f^«SDC 

m j± * epftp Ltzt% izm^mm sub tzgftg $ n %> mffi * eptip l fcsff-e« o tzmre*> & 

0 ^»cbdt(±, stiiis uBnm/±^ep»nL7tt $ kv-x • kh^sdci 
fe$*L4*#*enjnLfcmffi"e*iofctt-c**o ^acdgtti, v-x • ku^^s 

DtiWBESreuJwLJtfc § K**- h**GTHfliesn**Kf«:en*nL^:«EE-e<Rlofc|S-C 

ffi * enup l tz t # n y- h m@ g t icgt^ $ ^ & m# * ep jjp l *:*ee-c« o fcnt-c* z> 0 

W*Cgbfc(±, MSG T &ci£J± * £P#P Lfct £ i:MiitSUBt:ig$til.lf 
[0 0 9 1 ] 

o 

[0 0 9 2 ] 

o 

[0 0 9 3 ] 

**CEM$*iTi>4 0 #2»#^«^t±, #i»#2l«0;kgB$5-&£#* P i ;i/ 5 

1 K£^XTft*mZtitz-T J -^N^x^52i:, fV-^N^x;^ 2C 
J:oTT^^l^W;P-)x^5 3i:, P^x^53, 5 1 ^^itifc^CN-Jx 

[0 0 9 4 ] 

f LT, SiSiilEWNM I SFETIi, £Si«SUBi:«It5 P-)x^53C 
Na^ftttt K-^LTjglKSftfcy-^ • KW>^i£5 6 (SD) t , r-HS6 

1 (GT) t imz.X\t*& 0 — ft, S*«95el§IB&<Z>NM I S F E Tl±, P^x/l/5 U:N 

[0 0 9 5] 

*HJ&BI g JCi3V>T&. 1 OHifiBSgHi5tt*§iC12, C2l£#fiCdb, Cbd-Cfi 
^mC 13, C3l£^fiCdg, CgdTfi£&x.. ^*C23, C32£#fiCbg, Cgb 
tCi «K El 2 tc^i-ftUttl^^a^ (4) - (9) £fiJfflLT, &#fi 
Cdb, Cbd, Cdg, Cgd, Cbg, C gb ?U AE"t" 2> Z. £ ffX # -5> 0 
[0 0 9 6] 

x SS^&O^ o 7 ^HJ: oTlM^*£*«!l5£iH» , t , OM I SFET^<boy>r XfcigWf 
Loo, MI S FETW*a5#WOM<:*«Ht-ei!ll5e-t-5i t#tS4„ 
[0 0 9 7] 

t tz , mag/'? y KP ST, ft y KGND, S(j£fli'< 7 K4 1 OfE £ ggf b $ •£ 

flE##tt Tie^ (10) 

c (v) = li (v+<?v) -i (v) I /t do) 
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[0 0 9 8] 

HI5(i. I3 0iliii;i^f#ftil (LSI) H@eg^tLTv^^4iij^08&co 

tot, 3-o<vmfemim±<7ym<D&mm- (m^m) zwm-rzz n ^zmj&ztix^&o 

[0 0 9 9 ] 

t^i£M$nrv^ 0 tit, Be«siwi tEHW2 tora^>§ici2, C2it, 

BSHWl tE!W3 fc <0p B lO^iC13, C31fc, EiW2 tElW3 fc OFa1<7)fiC 23, 
C32t fcfflljg-*-* i "9 (:M?ntv^ 0 
[0 10 0] 

*llifc^St^#a$JSIII8&0»j£0#afc(i, $ 1 0^*^JSt-*»t*NM I S F E T 7 
i: It 2oOMI SFET7 a, 7 b £ jS^iJ @Sg L , NM I S F E T 8 t L T 2 oWM 
I S F E T 8 a , 8 b & fiC^U Kit L > NM I S F E T 9 t L T 2 o^M I S F E T 9 a 
, 9 b ZMZUzftlW Ltzm&t iom. f LT, *t?)MI SFETIi, 
-h/^7XVg7, Vg8, Vg9£S:tt£ «fc ■? C4oT is *) „ Z<D n *><7) v»f*ii»- (fc 
UlfNMISFET7a, 8 a, 9 a) (J, ilO»lCi5(t^NMI SFET7 
, 8, 9 fcUDL^vHtrnJESr^-r^m^-^-ffiMI S FEm»), flfe^ (tU 
IfNM I S F E T 7 b , 8b, 9 b ) \±% 1 O^JSf^H^tt >2> NM I S F E T 7 , 8, 

9 «£ <o i>&^ l £^mmi±z%i- & * 7 } ) -trnmmM i s fett^s 0 -^o^ti^; 

[0101] 

#^ife^<^WS79J^[l]*&(i:fe^T&, i2 IZTF-tmWJf&tjZ: (4) - (9) t *m 
fflt^IiiCJ;^ BEiSiWl tE«|W2 t<^MO#aC12, C21t, W 1 £: gS*&W 3 
t<Dffl<D^mCl3, C31t , SSOT2 <hge^W3 £ <7)F B 1<75#fiC23, C32t C 

[0102] 

oo. 3oOfM*tSO§IC12, C21, C13, C31, C23, C32& $!l7E"^" Z> Z\ L ffX* 
^ o 

[0103] 

Lt5>&, *^M^tSO^a$fl^lIIS&Kj3V>Tti, / - FN 1 , N 2 , N 3 t«SEi!lSEffl 
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